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[a] 

Column 3, Line 22 to Column 4, Line 27 

[Problem to Be Solved by the Invention] 

In the above conventional method of bonding a substrate ground to an 
enclosure, a substrate and the enclosure are connected to each other by using 
a soldering iron, since the enclosure and a bottom plate are configured in an 
integrated manner. However, since the enclosure configured integrally with 
the bottom plate has high heat capacity, soldering operation requires a 
soldering iron with high heat capacity and a long period of time. In view of the 
above, in order to reduce operation time for soldering, the soldering operation 
has been carried out in a state where the enclosure and the substrate are 
preheated by being placed on a hot plate (not shown) at a temperature of 
around 150 °C. Still, the soldering operation requires a long period of time. 
For this reason, there has been a problem that mounted components in the 
vicinity of the soldering iron are deteriorated by heat and reliability thereof is 
lowered, and also connection reliability of the mounted components is lowered. 
[Means for Solving the Problem] 

In order to solve the problem described above, the present invention 
provides a method of bonding a substrate ground to an enclosure, in which the 
enclosure is divided into an enclosure frame and a lower lid, and the substrate 
is implemented on the enclosure frame having low heat capacity and mounted 
components of the substrate are bonded by solder reflow at once. 
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That is, the substrate is implemented on the enclosure frame of the 
enclosure that is constituted by the enclosure frame, an upper lid, and the lower 
lid. A bonding structure of the substrate ground and the enclosure is such that 
a protrusion made of a metal member is provided at a position on an inner side 
surface of the enclosure frame that corresponds to a ground pad of the 
substrate, and the ground pad of the substrate is made in contact with and 
soldered to the protrusion together with the mounted components of the 
substrate at once by solder reflow. 
[Function] 

In the above method of bonding the substrate ground to the enclosure, 
the protrusion is provided on an inner surface of the enclosure frame with lower 
heat capacity obtained by detaching the lower lid from the enclosure, and the 
substrate, on which components are placed with soldering paste, is 
implemented on the protrusion with soldering paste and is soldered to the 
protrusion together with the mounted components of the substrate by solder 
reflow at once. Accordingly, operability and connection reliability of the 
mounted components are improved. 
[Example] 

FIG. 1 is a cross-sectional side view for explaining an example of the 
present invention. Sections that are equivalent to those in FIG. 3 are attached 
with the same numerical references. 

In FIG. 1, a plurality of mounted components 6 are mounted on both 
surfaces of a substrate 2 made of ceramics and the like with soldering paste 
and the like. 

A protrusion 81 of a plate shape made of metal, such as iron-nickel 
alloy, is fixed on an inner side of an enclosure frame 8 made of metal, such as 
iron-nickel alloy, at a position corresponding to a ground pattern of the 
substrate 2 by welding and the like, and the enclosure frame 8 is mounted on 
the substrate 2 on which the components are mounted as described above. 
Then, in a state where the protrusion 81 is made matching with the ground 
pattern of the substrate 2, the enclosure frame 8 is bonded to the substrate 2 
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together with the mounted components 6 of the substrate 2 at once by solder 
reflow. 

Then, a lower lid 9 having a plurality of projected sections 91 (two of the 
projected sections 91 are illustrated) made of metal, such as iron-nickel alloy, 
formed thereon is screwed to the enclosure frame 8, which is bonded to the 
substrate 2, with a fastening screw 5, in a state that the projected sections 91 
are made in contact with the substrate 2. 

Further, since a terminal 4 insulated by glass for signal introduction is 
bonded to the lower lid 9 and the substrate 2 by soldering and the like, 
operability of soldering is improved, and connection reliability is also improved. 

In the present example, the description is made on the method of 
mounting the enclosure frame 8 on the substrate 2. Alternatively, another 
method may be employed, in which the lower lid 9 is screwed to the substrate 2 
after the substrate 2 is mounted on the protrusion 81 of the enclosure frame 8 
and solder reflow is applied. 

[b] 

FIG. 1 

2: Substrate 

4: Terminal insulated by glass 

5: Fastening screw 

6: Mounted component 

8: Enclosure frame 

9: Lower lid 

81: Protrusion 

91: Projected section 

(1 ) Example of the Present Invention 
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(54) JOINING METHOD BETWEEN SUBSTRATE EARTH AND CASE BODY 

(57)Abstract: 

PURPOSE: To make improvements in the jointing work 
efficiency and connecting reliability of a substrate earth by 
dividing a case body into a case body frame and a lower cover, 
mounting a substrate on the case body frame small in heat 
capacity, and jointing it with mounted parts of the substrate by 
means of a batch soldering reflow. 

CONSTITUTION: Plural mounted parts 6 are mounted on both 
sides a ceramic substrate 2 by means of soldering. Next, in the 
inner part of a metallic case body 8, a metallic platelike 
projection 81 is welded to a position to which an earth pattern of 
the substrate corresponds. Afterward, the frame 8 is mounted 
on the substrate 2, and it is jointed in block by means of a 
soldering reflow together with the part 6 in the state that the 
projection 81 is accorded with the earth pattern of the substrate 
2. And, a lower cover 9, where plural metallic projections 91 are formed, is installed by screw in the 
state that each projection 91 comes into contact with the substrate 2. In addition, a glass-insulated 
terminal 4 for signal introduction is bonded to the lower cover 9 and the substrate 2 by soldering. With 
this constitution, jointing work efficiency of a substrate earth is improved and while cost is reduced and, 
what is more, reliability in the jointing work is thus improved. 
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